Down-regulation of endothelin-1 and alteration of apoptosis signaling following left ventricular volume reduction surgery in heart failure of adult rats.
While left ventricular (LV) reduction surgery (LVR) is a novel treatment for severe heart failure, alteration of signal transduction pathways by this surgery is unknown. LV endothelin-1 plays a critical role in LV remodeling following myocardial infarction (MI). Another possible mechanism of remodeling is myocardial cell loss due to apoptosis. The purpose of the present study was to determine whether the LV endothelin-1 level and apoptosis signaling change after LVR. Adult rats were divided into two groups: non-MI group and MI group, and the MI group was subjected to permanent ligation of the left anterior descending artery. Four weeks later, rats in the MI group were subjected to LVR (LVR group) or a sham operation (OMI group). Two weeks after the second operation, echocardiography revealed that LVR improved LV systolic function and remodeling. Upregulation of LV endothein-1 was detected only in the OMI group but not in the non-MI group nor in the LVR group. The percentage of terminal deoxynucleotidyl transfer-mediated end-labeling of fragmented nuclei (TUNEL)-positive cardiac myocytes was significantly higher in the OMI group than in the LVR group or the non-MI group. Western blotting of extracts from the left ventricle showed that bcl-2 and bcl-xL levels were restored and caspase-3 activation was repressed after LVR. Thus, LVR modulates the expression of endothelin-1 and apoptosis signaling in failing hearts. These alterations of signal transduction pathways might contribute to the beneficial effects of LVR on systolic function in heart failure.